Lead (II) and palladium (II) macrocyclic complexes have been prepared by the template process using macrocyclic ligands. This affords a method to synthesize these complexes with different ring sizes. The by benzil moieties. IR spectra suggest that the pyridine nitrogen is not coordinating. The palladium complexes exhibit tetra coordinated square-planar geometry whereas, a hexacoordinated octahedral geometry is suggested for lead complexes, All the complexes are monomeric. The antifungal and antibacterial activities of the ligands and their metal complexes have also been recorded and discussed.
INTRODUCTION
The chemistry of macrocyclic complexes is of significant interest due to the use of such complexes as dyes and pigments as well as MRI contrast agents and models for naturally occurring macrocyclic systems.
The design of host molecules as receptors for the recognition of substrate anion guest molecules in aqueous solution is a very important target from an environmental, industrial and health-related point of view with multiple potential applications /1,2/.
The coordinating chemistry of square-planar metal complexes involving nitrogen donor ligands has excited great interest among chemists in recent years due to the applications of these compounds in catalysis Author for Correspondence: Professor R.V. Singh, Department of Chemistry, University of Rajasthan, Jaipur -302 004, India. E-mail : kudiwdal@datainfosys.net; Fax : +91-0141-2708621 Volume 26. No. 6, 2003 Spectroscopic' and Antimicrobial Aspects of Macrocyclic Complexes of Lead(Il) and Palladium(ll) β/ and their relevance to bioinorganic systems. For instance, the complexes of platinum(ll) and palladium(ll) exhibit potent antitumor activity /4/. It is known that activity is associated with the configuration of the Pt (II) and Pd(II) complexes 151. Macrocyclic ligands are chemically interesting as they show metal exchange (transmetallation) reactions which are useful for the synthesis of new metal complexes. A current review /6/ on synthetic chlorophyll and haemoglobin reveals the importance of polyazamacrocycles as oxygen carriers.
Transition metal complexes of nitrogen donor ligands have been studied in detail, on account of their stereochemistry and wide practical utility 111.
Porphyrinic macrocycles have been widely employed in the construction of synthetic light harvesting arrays owing to their desirable optical and photochemical features, as well as the desire to mimic the properties of photosynthetic light-harvesting antennas /8/. 
EXPERIMENTAL
A clean and well dried glass apparatus fitted with quick fit interchangeable standard ground joints was used throughout the experimental work. All the solvents used were dried and purified by standard methods.
Melting points were determined in sealed capillary tubes and are uncorrected. Fused calcium chloride towers were used to prevent the back diffusion of moisture from the vacuum pump. Palladium (II) chloride purchased from E. Merck was used as such. PbCI 2 , Pb(NO,):· Pb(OAc) : ,3H : 0 (BDH) and the primary diamines, i.e. 1,3-diaminopropane, 1,2-phenylenediamine or 2.6-diaminopyridine were used as obtained from E. Merck.
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Preparation of the Ligands : (MacL 1 and MacL 2 )
The ligands (MacL  1 and MacL  2 ) were prepared by dissolving benzil in approximately 40mL of ethanol in a 100 mL round bottom flask. To this the calculated amount of diamines (2,6-diaminopyridine or 1,2-phenylenediamine) in ethanol was added in 2: 1 molar ratio. The reaction mixture was refluxed for 6-8 hours on a ratio head. It was then concentrated to half of the volume. The solution was cooled and the coloured crystalline compound that separated out was filtered. This was purified by recrystallization in the same solvent and dried in vacuo. The analysis and physical properties of these ligands are given in Table 1 . 
Synthesis of the Lead (II) Macrocyclic Complexes
Synthesis of the Palladium (II) Macrocyclic Complexes
The macrocyclic complexes of palladium(Il) were prepared by the template condensation reactions of ligands MacL 1 or MacL" and diamines, i.e. 1,3-diaminopropane, 2,6-diaminopyridine or 1,2-phenylenediamine, in the presence of PdCI 2 in 1:1:1 molar ratio in dry methanol. The contents were refluxed for about 7-10 hours on a ratio head. It was then concentrated to half of the volume by removing the solvent.
The reaction mixture was transferred to an evaporating dish and kept overnight at room temperature. The coloured solid products separated out. They were collected, washed repeatedly with hot water then with dry and cold MeOH so as to ensure their purity and dried. The complexes were further purified by recrystallization from equimolar ratio of methanol and benzene and dried again under reduced pressure. The details of these reactions and analyses of the resulting products are recorded in Table I .
Analytical Methods and Physical Measurements
The purity of the complexes was checked by TLC on silica Gel-G using anhydrous methanol and benzene Where, R e = 1,3-diaminopropane, 2,6-diaminopyridine or 1,2-pheriylenediamine, and X = CI, N0 3 or OAc Volume 26, No. 6, 2003 
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IR Spectra
The preliminary identification of the macrocyclic ligands and their complexes has been obtained from their infra-red spectra. The IR spectra of the ligands have bands due to v(C=0) at 1670-1681 cm" 
Mass Spectra
The FAB mass spectrometry is receiving increased attention for studying the structures of coordination 
C NMR Spectra
The l3 C NMR spectra of the macrocyclic complexes are comparable to those of their ligands and the assigned peaks positions are listed in On the basis of the above studies, we can say that the ligands are behaving as tetradentate chelating agents having four coordinating sites. Secondly, the X" ions remain bonded to the metal atom. Therefore, a hexacoordinated octahedral geometry around the lead atom and tetracoordinated square planar geometry around palladium atom seems to be reasonable. Volume 26, No. 6, 2003 Activities of fungi and bacteria on several compounds give more important information about complexes.
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This prompted us to screen all the macrocyclic complexes and ligands to find out which part of the molecule is actually responsible for its physiological activity. Fungicidal and bactericidal activities of the ligands and their metal complexes against pathogenic fungi and bacteria are recorded in Tables 3 and 4 . 
EXPERIMENTAL
Radial Growth Method for Antifungal Activity
The antifungal activities were evaluated by Radial Growth Method /30/ using Czapek's agar medium, having the composition: glucose -20g, starch -20g, agar-agar -20g and distilled water 1000 mL, which was prepared in a flask and sterilized. To this medium was added the requisite amount of the compound, after being dissolved in methanol so as to get a certain final concentration (25, 50 , 100 and 200 ppm). The medium was then poured into the Petri plates and a small disc (0.7 cm) of the fungus culture was cut with a sterile cork borer and transferred aseptically to the centre of a Petri dish containing the medium with a certain amount of the compound. These Petri plates were wrapped in polythene bags containing a few drops of alcohol and were placed in an incubator at 25 + 2°C. The controls were also run and three replicates were used in each case. The colony diameter, after 96 hours, compared with control was taken as a measure of fungitoxicity. The amount of growth inhibition was calculated by the equation
where, dc = Diameter of the fungal colony in control or check plate, dt = Diameter of the fungal conlony in the test plate.
The organism used in these investigations included Ahernaria alternate and Alternaria brassicae.
Paper Disc Plate Method for Antibacterial Activity
The activity against bacteria was evaluated by the inhibition zone technique /31 /. Flat bottomed 90mm
Pyrex Petri dishes were used. 15mL nutrient agar medium, having the composition peptone -5g, beef extract -5g, NaCI -5g, agar-agar -20g and distilled water -1 OOOmL, was pipetted into the Petri dish. After the agar solidified, 5mL of warm seeded agar was applied. The seeded agar was prepared by cooling the molten agar to 40°C and then adding the amount of bacterial suspension. The compounds were dissolved in methanol in 500 and 1000 ppm concentrations.
Paper discs of Whatman No.l filter paper with a diameter of 5mm were soaked in these solutions of varied concentrations. The discs were dried and placed on the medium previously seeded with the organism in Petri plates at suitable distances. The Petri plates were stored in an incubator at 28 + 2°C for 24 hours. The zone of inhibition, thus formed around each disc containing the test compounds, was measured accurately in mm. The organisms used in the present investigations included Xanthomonas compestris and Pseudomonas syringae.
The experimental results show that there is an increase in the toxicity of the complexes as compared to the ligands, and the inhibition of the growth of the microorganisms was found to be dependent on the solubility, concentration, fineness of particles and the size of the metal ion.
The factors determining the potency of antimicrobials are as follows : 
Mode of Action
Antimicrobials can attack various targets in microorganisms, as a consequence of which organisms either are destroyed or their growth is inhibited. Since the complexes inhibited the growth of microorganisms, it is assumed that the production of the enzymes is being affected and hence the microorganisms are unable to utilize the food themselves or the intake of ions decreases and, consequently, the growth ceases. At lower concentrations, when the enzyme is leached out, the growth of the microorganisms is slowed; though very little enzyme is being produced, its amount is sufficient for the need of the microorganism to grow; but a higher concentration proves fatal to the microorganisms. The higher concentration destroys the enzyme 
